Abstract. 2014 
. On the other hand epitaxial CBD-CdSe films were grown on InP with f -2% [8] .
In this paper we report the successful epitaxy of CdS on GaP substrates which present an even larger lattice mismatch, with f = 7%. We have also chosen GaP since it belongs to the same series as InP, keeping in both cases the same phosphorus chemical environment for initial interfacial processes. No very recent report on the epitaxy of CdS on GaP seems to have been published to our knowledge. Previous works in this field concern epitaxial CdS layers deposited from the vapor phase at much higher temperatures (300-600 °C) [9] [10] [11] . The fabrication of CdS/GaP heterostructures is basically interesting in the field optoelectronic devices based on wide gap semiconductors operating in the UV range.
Experimental
The CdS films were deposited from ammonia solutions using thiourea as the sulfur source and cadmium complex ions [1] [2] [3] . We have used a standard recipe leading to epitaxial growth on InP substrates [3] . The peaks (see below). The broadening of the spots is not connected to surface contamination because the aspect of the RHEED patterns is not modified when the reflexion angle is changed. In order to investigate the CdS structure, XRD W scans were taken with a 0.6° angle. We observed respectively the CdS ( 1011 ) reflexions which are characteristic of the hexagonal phase (Fig. 2) and the CdS ( 111 ) reflexions which are characteristic of the cubic phase (Fig. 3) . This comes from the polymorphism of CdS, the hexagonal modification being only slightly more stable than the cu- (Fig. 3) (Fig. 2a) and a similar value of 7° for the cubic phase (Fig. 3) . These values are significantly broader than the FWHM of the GaP (220) reflexion, as shown in Figure 2b (FWHM = 0.3 ° ). Thus the cristallinity is not as good as that obtained (FWHM = 3.6°) by chemical deposition of CdS on InP (ïïï) [1, 2] . However in this case the lattice mismatch is much smaller ( f = -0.07%) than for the epitaxial growth of CdS on GaP ( f = 7%). In the same way 9 -28 X-ray scans give a larger peak (4° ) than that relative to the substrate (0.5° ). A TEM image of a cross-sectional thin foil prepared from a CdS/GaP sample is shown in Figure 4 . This low magnification image reveals a high density of planar defects parallel to the interface. This image also shows that the CdS layer presents a strong corrugation. SEM observations (Fig. 5) of the CdS surface confirm the presence of a high density of pyramids (109 cm-2). Figure 6 is a lattice image where the GaP [lïO] axis is aligned along the electron beam direction. In some places the interface is well resolved and misfit dislocations can be detected. In other places the interface is more disturbed. It seems that the disturbed zone, in the center of Figure 6 , corresponds to the superposition of two domains located respectively on the left and on the right and exhibiting different staking sequences. This phenomenon is probably related to the important stresses coming from the large mismatch between CdS and GaP Chemical reactions between the solution and GaP, just after the immersion, cannot be excluded, as compared to the results obtained with sulfide treatments on InP [12, 13] where the formation of an interfacial indium sulfide layer is shown. In our case, after the growth of 3-5 CdS layers, high resolution images are observed. Nevertheless the CdS layer contains a lot of dislocations, stacking faults and microtwins. Consequently during the growth process successive areas exhibiting an hexagonal or cubic stacking are formed [14] . This observation is in agreement with the existence of X-ray diffraction 03A8 scans (Figs. 2, 3) corresponding to the formation of epitaxial hexagonal and cubic CdS with almost the same FWHM. On the other hand measurements of the interplanar spacing on HREM photographies strongly enlarged (using ten successive interplanar distances) reveal some variations from the interface to the bulk deposit. A decrease of the interplanar spacing is peculiarly observed for the (111) plane crossing the interface with an angle of 70° (as indicated in Fig. 6 ). Near the interface the d(111) spacing is 0.345 ± 0.003 nm and decreases to 0.336.± 0.003 nm at about 10 nm in the CdS.
This value is close to the (111 )c spacing (0.3357 nm). Such a variation is less important for the (111) planes parallel to the interface. It is interesting to recall the results obtained by Sinha et al. [7] . For CdS on GaAs ( f = 2.7%). They found that the accommodation of the lattice mismatch was done by a continuous distribution of compressive stress in the CdS layer (parallel to the interface plane) which extends from the interface to about 15 nm in the layer associated to concomitant variation of the lattice parameter. As a consequence one can anticipate that the change of the lattice parameter in this case is also related to strain relaxation. It is surprising that the variation is in opposite direction to that expected in the interface plane from the lattice mismatch: a(CdS) &#x3E; a(GaP). This could be a consequence of the formation of an interfacial foreign layer.
In the present case, from a structural point of view, a GaPS4 layer could be formed. This compound has a structure which can be derived from a hexagonal close-packed arrangement of the sulphur atoms [15] . It [18] . In 4H, the proportion cubic to hexagonal is 50% as for our results. Similar polytype structures have been identified in CdSe clusters [19] . An interesting point is to determine if the polytype structure is related or not to the mechanism of lattice mismatch accommodation. Previous results [2, 3] [20] , a large lattice mismatch exists between CdS and CdTe ( f = -10.3%). In that case also, the epitaxy was shown to be possible but the presence of stacking faults parallel to the substrate was observed. On the other hand the large 0 -2B X-ray peaks could be interpreted by the high density of stacking faults and by the variations of the lattice interplanar distances. The large mismatch between CdS and GaP is not only responsible for the formation of misfit dislocations and stacking faults in the epitaxial layers [21, 22] but the resulting stresses can also explain the roughening of the epilayers observed in Figures 5 and 6 . This relation has been discussed recently [23] .
Conclusion
In this paper we have demonstrate that epitaxial films of CdS on GaP can be prepared at low temperature by CBD despite a lattice mismatch of 7%. Strain relaxation at the interface may be responsible for the formation of a high density of stacking faults parallel to the substrate. The resulting structure of the layer is in fact a mixed cubic-hexagonal polytype structure. These results suggest that the chemical bath deposition may be a good technique to prepare heteroepitaxial structures between III-V and II-VI compounds with a good accommodation of large lattice mismatchs.
